T he original publication of guidelines dealing with the care of acutely injured cervical spine and spinal cord patients occurred within a few years of organized neurosurgery embracing the concept of producing evidencebased recommendations. 1 Much has been learned as a result of the careful critical evaluation of the medical literature pertaining to neurosurgical patients, and the methodology used in formulating practice parameters (or recommendations) has undergone further change and development. The methodology used in this iteration of these recommendations is a product of contributions from many sources, including multiple guidelines produced by neurosurgery and other specialty organizations.
BACKGROUND OF METHODOLOGY FOR EVIDENCE-BASED RECOMMENDATIONS
In the 1990s, professional and governmental organizations such as the American Medical Association, the American College of Physicians, the Institute of Medicine, the former Agency for Health Care Policy and Research, and others recognized that clinical decision making had to be founded in scientific discovery and that the best clinical trials provided the best evidence for treatment. While not ignoring clinical experience, they recognized that expert opinion could result from conformity in practice as easily as from science, noting the superiority of the latter. In 1993, under the leadership of the American Association of Neurological Surgeons (AANS), a move was made away from consensus-based, potentially biased, "review criteria" to use of a more formalized system to classify and grade extant medical literature for creating recommended clinical maneuvers. This was heavily influenced by the American Academy of Neurology's approach to the same task, explained and proposed by Rosenberg and Greenberg. 2 In this paradigm, the recommendations regarding the overall process include the following, modified from recommendations by the Institute of Medicine 3 :
• Practice parameters should be developed in conjunction with physician organizations.
• Reliable methodologies that integrate relevant research findings and appropriate clinical expertise should be used to develop practice parameters.
• Practice parameters should be as comprehensive and specific as possible.
• Practice parameters should be based on current information.
• Practice parameters should be widely disseminated.
In the spirit of compliance with the above recommendations, the AANS, later joined by the Congress of Neurological Surgeons (CNS), moved forward with embracing the production of evidence-based practice recommendations, or parameters, under the generic rubric of "guidelines." Topics were chosen for their controversies, their weight in terms of burden of illness to society, and the (sometimes wide) variability in practice across the country. These topics were comprehensively specific, covering treatment, prognosis, clinical assessment, diagnosis, and, more recently, economic analysis and clinical decision-making. Recommendations were based on the most current information available and used careful methodology that focused on the quality of a given study's design, awarding more weight to those studies with the least methodological flaws. The development of this methodology has its roots in critical evaluation of the medical literature and weighting that evidence in a way that the robustness of the evidence supporting the recommendations could be inferred by the nomenclature used in classifying the recommendations. The original and subsequent early guidelines produced in neurosurgery used a 3-tier classification system in which literature was qualified as Class I, Class II, and Class III medical evidence. 4 This reflected a decreasing certainty in the appropriateness of the conclusions of the literature and therefore the strength of the recommendations. In this classification, quality of evidence was indicated as follows:
• Class I: Evidence from 1 or more well-designed randomized controlled clinical trials, including overviews of such trials.
• Class II: Evidence from 1 or more well-designed comparative clinical studies, such as nonrandomized cohort studies, casecontrol studies, and other comparable studies, including less well-designed randomized controlled trials.
• Class III: Evidence from case series, comparative studies with historical controls, case reports, and expert opinion, as well as significantly flawed randomized controlled trials. It is this designation that was used in the previous iteration of these guidelines, as well as several other neurosurgical guideline documents. [5] [6] [7] [8] [9] [10] [11] [12] The levels of recommendations as used in the previous iteration of the "Guidelines for the Management of Acute Cervical Spine and Spinal Cord Injuries," which are derived from the classes of evidence listed above, are related to the certainty that a clinician has that the evidence is strong enough to support the recommendation(s) as follows: This 3-tiered system was originally suggested by David Eddy in 1990, 13 embraced by the American Academy of Neurology, 2 and subsequently became policy for the AANS/CNS Guidelines Committee.
14 However, during the years that professional societies have taken on the responsibility for practice recommendation development for their specialties, many different paradigms with different nomenclature have been suggested and used for guideline designation. For example, the Canadian Task Force on the Periodic Examination proposed a more extensive schema very early on in the history of guideline development. 15 This 5-tiered system was modified and further proposed by Steven Woolf, from the Office of Disease Prevention and Health Promotion in the Public Health Service in Washington, DC (Table 1) . 16 A similar 5-tiered system is being used by the North American Spine Society. 17 The American Academy of Pediatrics proposed a 4-tiered system, shown in Table 2 . 18 More simply, the American Thoracic Society generated recommendations for a 2-tiered system that indicated whether recommendations were "strong" or "weak." 19 In this context, the neurosurgical 3-tiered system appears to be appropriate and easy to implement and understand.
As noted in Table 2 , the pediatricians added an "X" category for those situations when there is clear evidence that some action should (or should not) be taken, and no formal comparative study could (or should) be done. An example of an "X" category in neurosurgery would be a circumstance in which a patient with an acute intracranial epidural hematoma demonstrates a unilateral dilated pupil; no one would suggest randomizing that patient to a "no treatment" arm of a randomized controlled trial. The most that one could obtain is a case-control study of a population of patients, some of whom received treatment and some of whom did not (for whatever reason-delay in transport, unavailability of a neurosurgeon, failure of diagnosis, etc). This would provide Class II medical evidence but has never been carried out. This was the very struggle faced by the author group of the Guidelines for the Surgical Management of Traumatic Brain Injury. 10 In that publication, the group wrestled with the paucity of evidence that could make evacuation of an intracranial epidural hematoma in the scenario of impending brainstem compression a practice Standard, instead of being required to relegate it to the category of practice Option. Because this categorization would be completely inappropriate, the group decided to abandon the Standards, Guidelines, and Options nomenclature that had been adhered to for many years (including the previous iteration of these guidelines), switching instead to the categories of Level I (for Standards), Level II (for Guidelines) and Level III (for Options), with the same classes of evidence that had been used previously in the old nomenclature. It is this categorization that is being used in this iteration of the "Guidelines for the Management of Acute Cervical Spine and Spinal Cord Injuries," continuing with the 3-tier system that has always been used in neurological surgery, and continues to be consistent with the policy of the AANS/ CNS. 12 There is an underlying belief in the simplicity of this system compared with one that may be more sensitive to nuances in quality of medical publications but more unwieldy in the context of evaluation of the neurosurgical literature (Table 3) . 20 
GUIDELINES METHODOLOGY USED IN THE CURRENT VERSION OF THESE RECOMMENDATIONS
For the purposes of these guidelines, the author group has chosen to use a modification of the North American Spine Society criteria for evaluation of the medical literature 17 (Table 4 ). There are significant differences in the original North American Spine Society criteria and those being used in these guidelines. The obvious, and most notable, difference is that there are 3 classes of evidence, as described above, consistent with other neurosurgical guidelines, for Systematic reviews (with homogeneity) of randomized controlled trials Systematic review of randomized trials displaying worrisome heterogeneity 1b Individual randomized controlled trials (with narrow confidence interval) Individual randomized controlled trials (with a wide confidence interval) 1c
All or none randomized controlled trials 2a Systematic reviews (with homogeneity) of cohort studies Systematic reviews of cohort studies displaying worrisome heterogeneity 2b
Individual cohort study or low-quality randomized controlled trials (, 80% follow-up) Individual cohort study or low-quality randomized controlled trials (, 80% follow-up/wide confidence interval) 2c "Outcomes" research; ecological studies 3a
Systematic review (with homogeneity) of case-control studies Systematic review of case-control studies with worrisome heterogeneity 3b Individual case-control study 4 Case series (and poor-quality cohort and case-control studies) 5 Expert opinion without explicit critical appraisal or based on physiology, bench research, or "first principles"
ease of understanding. Second, the case-control study has been retained with its Class II designation, as in previous guidelines and because they are, in most other suggested guideline schema (eg , Tables 1-3) , differentiated from case series, case reports, and expert opinion. The reasons are that there is a comparison group and that case-control studies can be strengthened with robust study design to be comparable to nonrandomized cohort studies. 21 Attention must be brought to the fact that all of the above discussion has focused on therapeutic effectiveness as studied in randomized controlled trials, comparative cohort studies, casecontrol studies, and case series. However, these guidelines also discuss diagnostic tests, which are largely imaging studies of various kinds, as well as clinical assessment such as neurological scoring and classification of injury. Investigation of these aspects of clinical study does not use the same trial designs as those used for therapeutic effectiveness. The methodology for evaluating these 2 types of studies are outlined in detail in the last iteration of these guidelines, 1 including rationale for the rating schema, and remain relatively unchanged. However, because there have been new and improved studies in clinical assessment and because these studies use different statistical evaluations, the older recommended criteria have been broadened, as depicted in Table 4 .
PROCESS FOR GUIDELINES DEVELOPMENT
The current author group was selected for its expertise in spinal surgery (both neurosurgical and orthopedic), neurotrauma, Patients treated 1 way (eg, halo vest orthosis) compared with a group of patients treated in another way (eg, internal fixation) at the same institution. f The study was started after the first patient was enrolled. clinical epidemiology, and, in several cases, prior experience with guideline development. The topics chosen for inclusion in this iteration of these guidelines are contemporary and pertinent to the assessment, evaluation, care, and treatment of patients with acute cervical spine and/or spinal cord injuries. A National Library of Medicine (PubMed) search of the literature published from 1966 through 2011 was accomplished using the search terms defined in each guideline manuscript. The search was limited to human subjects and included English language literature for all but one of the chapters. Additional articles were found through the reference lists in the articles found, as well as from other sources known to the authors. Articles were rejected on the basis of irrelevance to the clinical question at hand. Case reports were included if there was insufficient material from case series. On occasion, the assessed quality of the study design was so contentious and the conclusions so uncertain that we assigned a lower medical evidence classification than might have been expected without such a detailed review. In every way, adherence to the Institute of Medicine's criteria for searching, assembling, evaluating, and weighing the available medical evidence and linking it to the strength of the recommendations presented in this document was carried out.
Selected articles were carefully reviewed by the authors. Evidentiary tables were created that reflected the strengths and weaknesses of each article. Articles that did not achieve immediate consensus among the author group were discussed extensively until a consensus was reached. Very few contributions required extensive discussion. Most articles were easily designated as containing Class I, II, or III medical evidence using the criteria set forth by the author group at the initiation of the literature evaluation process as described above.
SUMMARY
Efforts on the part of neurosurgical specialty societies to remain involved and active in the development of practice recommendations are commendable and completely necessary. The development of practice policies for control of healthcare costs is not a new movement and has been gaining momentum over the last 20 years. In 1990, David Eddy described the (then) recent changes in the view and use of practice policies 22 :
. . .Practice policies now are being designed explicitly as instruments for quality assurance, pre-certification, utilization review, accreditation, coverage, and cost containment.. . .But the greatest concern pertains to control. It is not stretching things too far to say that whoever controls practice policies controls medicine. That control used to lie exclusively, if diffusely, within the medical profession. However, as policies are designed and used as management tools, control could shift outside the profession.. . . As non-physician organizations develop policies to use as management tools, physician groups must race to develop their own policies, lest they lose control.
Spinal surgeons, including neurosurgeons and orthopedic surgeons, must continue to wrestle with defining the best treatment possible for their patients. This includes generating the best possible evidence to support treatment paradigms and summarizing that evidence periodically in evidence-based recommendations. This publication is an example of the latter; it remains an unavoidable responsibility of spinal specialists to pursue the former.
Disclosure
The author has no personal financial or institutional interest in any of the drugs, materials, or devices described in this article.
